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Farmer's Lung
A clinical account of a disease probably caused by fungi
By PATRICK J. SWEENEY, M.D., M.R.C.P., M.R.C.P.I.
Consultant Physician, Fermanagh County Hospital, Enniskillen
THE condition variously known as "farmer's lung," "harvester's lung," or
"thresher's lung," has received scant attention in the British Isles since it was
first described by Munro Campbell in 1932. He described some cases among
agricultural workers in Westmorland characterised by dyspnoea and cyanosis,
cough with scanty frothy sputum, very slight febrile disturbance, drv rales .-and
ronchi in the lungs, and a radiological picture of a generalised mottling throughout
the lung fields. These patients had all been working with hay during the months
of April to June, and this had been gathered during the previous summer, wvhich
had been exceptionally wet. When this hay was disturbed in the spring mucLh
dust was given off, and it was presumed that this dust contained the spores of
various moulds or fungi, and was responsible for the patients' symptoms.
In 1938, Fawcitt discussed the disease chiefly from a radiological point of view,
and drew attention to the fact that spores are three to five microns in diameter.
They are thus approximately the same size as the silica particles which cause lung
damage and can readily enter the smaller bronchioles. When (lescribing the
miliary pattern seen in some of the X-rays, he stated that this lacked the peripheral
distribution and sharp definition and density of the typical silicotic nodlule. One
distinctioni from miliary tuberculosis was the tendency for the mid zones and bases
to be more affecte(d than the apices. 'I'he nodules were- also more unevenly distri-
buted throughout the lung fields thani in miliarv tuberculosis. Unfortunately a
post-mortem was only possible in one case, but no evidence of pulmonary
tuberculosis was found, though this patient had (lied two years atter adimission
to a sanatorium.
In 1947, Perry mentioned the dlisease during the course of an article on lung
oliseases resulting from occupational (lusts other than silica, but no X-ravs were
shown to illustrate the condition. Outside English literature, the onily reference
to this (lisease discovered is the article by Torniell in 1946 on Thresher's L-ung.
This he described as a fungoid disease of the lung closely resembling pulmonary
tuberculosis and sarcoidosis. However, one of his eight patients may have been
suffering from sarcoidosis, because X-ray examination showed considerable hilar
adenitis and also cystic areas in the terminal phalanges of the hands.
From the above mentioned articles, the following wouli appear to be the chief
features of farmer's lung. It is caused bv the inhalation of spore-containing (lust
from hay or grain, andcl is characterised by a gradually increasinig dyspnoea, which
may get worse over a perio(i of months. Dyspnoa would appear to be out of
proportion to other symptoms. I)Uring this period, an! furthler contact with
150"'mouldy" hay may produce an acute exacerbation of symptoms, and in some
cases the onset would appear to be fairly acute from the commencement. Cough
is present but sputum is seldom conisiderable in amount, at least in the early
stages. Ihe bloodl sedimentation rate (B.S.R.) may or may not be increased, anid
the temperature miay or may not be raised. The patient may be obviously
cyanosed. Th1louglh the radiological picture is strongly suggestive of either
pulmonary tuberculosis or sarcoidosis, tubercle bacilli have never been found,
aind the tuberculin test is usually negative. 'i'ornell, who inivestigated his cases
in some detail, reg,arded Monilia albicanis as the causative organiism, and found(
it presenit in the sputum inl most of his cases.
'Ihie radiological findings vary from a fine reticulationi in the earliest stages to
a miliary picture closely resembling tuberculosis or sarcoidosis but tending to
affect the bases anid mnid zonies miore thani the apices. If the disease advanlces,
there is an increase in the density of the mottling, extension of opacities due to
coalescence of areas of fibrosis, hilar and peri-hilar shadows also increase, and
eventually cavitationi, bronchiectasis, an(d (liffuse pulmonary fibrosis may result.
AXt this stage there will obviously be nlo distinctive X-ray appearances. If
haimoptysis, emaciaitioni and fever occur, as they sometimes dlo, the dlistinction
from pulmonary tuberculosis is extremely difficult.
The summer of 19(50 was extremely wet, at least in the North-X'Vest part of
Ireland, anid in maniy cases the farmers had to leave their hay to rot in the fields.
'T'hose who succeedled in saving hay undoubtedly saved a crop that was damp
andI ideal for the growth of moulds. It would be expected, therefore, that later
on, when this hay dried, miiuch spore-containiing dust would be given off on
lhandling it, andl that conditions for the dlevelopment of farmer's lung would be
ideal. 1 believe that maniy such cases in fact occurred in the County of
Fermanagh, and that the (lisease is common enough to justify large scale
investigation. 'T'he followinig cases correspond closely to the recorded3 (lescriptions
of this disease.
CASE REPORTS.
Case 1.-J. R., a farmer, aged 40, first noticed dyspncea and cough in May, 1951.
During the preceding weeks he had been in close contact wvith stored hay. He was
referred to a chest clinic for X-ray examination on the 1st June, but was reassured
and his doctor was iiiformed that there was Ino evidence of tuberculosis. It is now
evident that aII ill-defined soft mottling, the elements of which vary considerably
in size, is to be seen oIn inspection of this film. The distribution is rather unevell,
and the extreme apical zones are quite clear. The vascular trunks at the lung roots
arc rather heavy and ill-defined, but there is no evidence of glandular enlargement.
(Fig. 1). He continued to complain of breathlessness, and during August assisted
with hay-inaking for a short time, but had to desist. There was no previous or family
history of lung disease.
On admission to the Couiity Hospital on 21st September he was cyanosed, anid
there was definite clubbing of the fingers. Fine crepitations were heard throughout
both lung fields. His physical examination was otherwise negative. The spleen was
not palpable, and no enlarged lymph glands were to be felt. A chest X-ray taken
on the day of admission showed a well-marked "miliary" pattern throughout both
lung fields (Fig. 2). He ran a slight temperature (99.4) for two days, but was then
151afebrile for the remainder of his stay in hospital. His B.S.R. (Westergren) was 9 mm.
in one hour, the total and differential blood counts were normal, the total plasma
proteins and the albumin-globulin ratio were also normal. The Mantoux reaction
was negative to 1 in 100 old tuberculin. X-ray examination of his hands revealed
no changes suggestive of sarcoidosis. Repeated sputum examinations for tubercle
bacilli were negative, but on numerous occasions yeasts were cultured, and on one
occasion a pure growth of Monilia (Oidium) albicans was obtained. Initially, and
admittedly for no good reason, Chloromycetin was tried, but as no radiological
improvement had occurred by 5th October, recourse was had to simple measures,
i.e., daily inhalations, and an anti-spasmodic cough mixture containing potassium
iodide. Considerable improvement then took place, and in view of this the potassium
iodide was increased to 30 grains three times a day. On the 29th October a chest
X-ray showed almost complete disappearance of the miliary pattern, there
were no abnormal physical signs in the chest, and he was discharged feeling well
and free from dyspncea. Further X-ray examination on 2nd December, 1951,
revealed a complete return to normal.
Case 2.-A. M., a farmer, aged 49 years, was admitted to the County Hospital on
15th October, 1951, complaining of cough and breathlessness. There was no previous
history or family history of lung disease.
Towards the end of August, 1951, he had been working with dry dusty hay in
his barn, and developed a cough, dyspnea, and rather vague chest pain. A diagnosis
of acute bronchitis was made, and after two weeks in bed he improved sufficiently to
be allowed up. He continued to complain of dyspncea, and was referred for X-ray
examination on 5th October, and, as a result of this, his admission to hospital was
arranged. This X-ray showed an ill-defined coarse mottling throughout both lung
fields, but chiefly affecting the mid zones and the left apex. The hilar vascular
markings were considerably increased, but there was no evidence of glandular
enlargement. On examination he was slightly cyanosed, and this was most marked
on examination of the nail beds, but there was no finger clubbing. No abnormal
physical signs were found in the chest. He remained afebrile throughout his stay in
hospital, and his general condition and appetite were good.
The B.S.R. of 4 mm. in one hour, the plasma proteins, and blood cell examina-
tions were all normal. The Mantoux test was positive to 1 in 1,000. X-ray
examination of the hands revealed no evidence of sarcoidosis. A careful search for
tubercle bacilli gave negative results, but on two occasions the sputum cultures
produced a heavy growth of yeasts.
Treatment consisted solely of 30 grains of potassium iodide three times a day, and
on 29th October considerable radiological improvement had taken place though the
lung markings were still increased in the left apex. He was discharged feeling well
and free from dyspncea on the 2nd November. This patient attended the hospital
again on 28th December, 1951, and his chest X-ray was then completely normal.
Case 3.-J. G., a farmer, aged 56 years, was admitted to the County Hospital on
14th November, 1951, complaining of dyspncea. He had been breathless on exertion
since January, 1951, when he had been engaged in threshing corn by hand in a
small, poorly ventilated room attached to his farm house.
On examination, he was slightly cyanosed, and fine crepitations were present at
both lung bases. There was no finger clubbing, and the remainder of his physical
examination was normal. X-ray examination revealed a soft ill-defined mottling,
chiefly affecting both lung bases. Sputum was scanty and difficult to obtain, but two
specimens contained numerous yeasts in addition to a mixed bacterial flora. The
total and differential blood counts, the plasma proteins, the albumin-globulin ratio
and B.S.R. were within normal limits. He was afebrile during his stay in hospital,
and the Mantoux test was negative to 1 in 100 old tuberculin.
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FIG. 1.-Case I
An early stage showing an ill-defined soft mottlilng affectinig chiefly
the mid zones and bases.FARAIER S LUTNG
Fi(c. 2.-Case
The hilar markings are increased and a well-definled 'miliary' pattern
is present.Treatment consisted of potassium iodide, 30 grains three times a day, but unfor-
tunately the patient insisted on returning to his farm work on 23rd November. An
X-ray examination the day before had, however, shown a slight but definite
improvement.
Case 4. - E. C., a farmer, aged 33 years, was admitted to hospital on the 27th
December, 1950, complaining of dyspncea, which had been present for at least six
weeks. On numerous occasions during the weeks preceding his admission he had
been working with hay. He was afebrile, slightly cyanosed, and fine crepitations
were to be heard at both lung bases. His sputum was slightly blood-stained. A
chest X-ray revealed a rather ill-defined mottling at both lung bases, and increased
hilar markings, but no evidence of hilar glandular enlargement. Treatment
consisted of Chloromycetin, but on the 10th January another chest X-ray showed the
mottling to be even more marked, and the Chloromycetin was discontinued. Treat-
ment with potassium iodide, 30 grains three times a day, resulted in a considerable
radiological improvement, and he was discharged feeling well on the 25th January, 1951.
Numerous sputum examinations had failed to reveal any tubercle bacilli, his plasma
proteins and albumin-globulin ratio were normal, his B.S.R. was 12 mm. in one
hour, and Mantoux reaction was negative to 1 in 100 old tuberculin.
This patient was seen again in December, 1951. He had again become short of
breath and a chest X-ray showed a recurrence, but after a fortnight's treatment with
potassium iodide he once more made a complete recovery.
COMMENT.
In addition to the above cases, other patients had been seen, all male
agricultural workers, whose chest X-rays were suggestive of severe pulmonary
tuberculosis with considerable fibrosis, but repeated searches of their sputum for
tubercle bacilli have been negative, and Mantoux tests either negative or very
faintly positive. In cases of this kind it would appear that only a post-mortem
examination will conclusively settle the diagnosis.
The X-ray appearance of miliary lesions in the chest requires differentiation
from that which may be due to sarcoidosis or miliary tuberculosis. Scadding
(1950) described seven cases of sarcoidosis characterised by diffuse pulmonary
infiltration without gross evidence of hilar lymph node enlargement, but there is
no similarity between his recorded descriptions and the above mentioned cases.
In the majority of his cases, the abnormal radiological findings persisted for many
months, though in two cases there was considerable improvement after four
months treatment with Calciferol. It is much easier to exclude miliary tuber-
culosis, as these cases neither look nor feel ill, all attempts to isolate tubercle
bacilli are fruitless, the tuberculin sensitivity is considerably depressed, and the
response to iodides is almost diagnostic.
It is of interest to mention that Tornell suggested the possibility that
sarcoidosis might possibly be a fungus disease. Kerley (quoted from Scadding)
suggested a similar atiology, largely because of some unusual cases of sarcoidosis
where the disease commenced with typical erythema nodosum, X-ray examina-
tion of the chest showed bilateral hilar lymph node enlargement, but the
Mantoux test was negative. Two similar cases have been seen during the past
few months, and in both instances the Mantoux test was negative. One of these
153patients, a male aged 23 years, was observed from April to November, 1951.
During these eight months the enlarged hilar shadows disappeared and
throtughout this period the most careful search for tubercle bacilli was negative.
The hypothesis that sarcoidosis is a fungus disease is largely based on analogy
with coccidomycosis in the primary stage, of which erythema nodosum is
frequLent.
It is not possible to be certain that these cases are in fact due to infection with
a fungus, such as Monilia albicans, and the laboratory investigations and
mycology of the sputum cannot be considered adequate. IThe purpose in
describing them is to draw attention to the fact that considerable opportunity
exists for the large scale investigation of the incidence of fungus infection of the
lung in the agricultural community.
SUMMARY.
Four cases are described where the progress of the disease suggested a fungus
infe-ction of the lung. The history of exposure to dust from hay which was
probably heavily infected by fungi, the cliffuse opacities in the lung fields, and
the absence of other infecting agents support this setiology. A few similar cases
described by others as farmer's lung, harvester's lunig or thresher's lung are
discussed.
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